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10 ______... 
13 .____.._. 
16 .___..... 
17 ____.____ 
31 __.._____ 

mm. cal. ea/ .  I ea(. cal. cal. ral. CUI. cal. ea/. mm. 
7.57 0.77 0.82 0.92 1.12 1.32 _____..________._.._.... 6.50 

19.69 _ _ _ _ _ _  _._._. _._.._ ____.. 1.11 ____._ _____. ___... ._._._ 17.37 
17.37 _____. __.___ ___.__ 0.94 1.22 _ _ _ _ _ _  _._._. ._____ __..__ 15.11 
15.11 .____....___ 10.53  _....._.._.______._.-..I ___________. 14.60 
11.81 ____.. 0.761 0.90 1.01 1.31 ____.._...... ~ .__.______ 10.21 
12.24 0.78 0.90 1.03 1.17 1.32 1.00 0.81 _____. ....-. 9.14 
13.13 ...___ ____.. 1 _._.__ 0.84 1.20 ,_...__ _ _ _ _ _ _  ___._. ...... 14.10 

Ju ly2  .____.__._ 7.87 -.-... 0.6s 1.00 1.15 1.36 
J u l y 5  ._____._.. 10.97 __._._ ....-. ____.. 1.07 ...___ __.__. ..____ 
Ju ly9  .____.._._ 13.61 _...._ _ _ _ _ _ _  ___... 1.15 1.42 __.._. _ _ _ _ _ _  
July 10 ._.______ 9.83 0.77 0.89 1.00 1.13 1.37 ...___ _ _ _ _ _ _  
Iuly 15 ___._____ 9.M _ _ _ _ _ _  _____. ._.___ _____. 1.27 1.07 _____. 
July 16 _ _ _ _ _ _ _ _ _  9.14 _ _ _ _ _ _  _____. ._.___ ___.__ 1.12 1.04 _____. 
July 18 _ _ _ _ _ _ _ _ _  11.38 _ _ _ _ _ _  ___... 0.92 1.09 1.27 ._.___ ___.__ 
July19 _.______. 7.29 _ _ _ _ _ _  0.86 1.02 1.17 1.37 1.17 
July 25 ._____._. 16.20 _.____ ..--.. 0.89 0.94 ._____ _____. ...... 
July 30 .___._.__ 11.81 _.___. _...__ _ _ _ _ _ _  1.12 1.35 _ _ _ _ _ _  ..--.- 
July 31 ______.__ 13.13' -. _...__ 1.00 1.16 1.31 _ _ _ _ _ _  ._____ 

Means ___._.___ ___... (0.77) 0.87 0.97 1.11 1.32 1.09 _ _ _ _ _ _  
Departures _.._ - _____. 4-0.12 +O. 09 +O. 07 +O. 06 4-0.04 +O. 08 ..._._ 
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_.....__._______________ 9.83 _ _ _ _ _ _  _ _ _ _ _ _  14.10 _ _ _ _ _ _  _ _ _ _ _ _  11.81 _ _ _ _ _ _  _ _ _ _ _ _  11.38 _ _ _ _ _ _  _..___ 10.21 
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14 __._____ 
15 .... _ _ _ _  
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17 _._-____ 
18 _ _ _ _ _ _ _ _  
19 _ _ _ _ _ _ _ _  
20....--.. 
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22 .__-___. 
23 --_-_.__ 
24 --_.____ 
25 --_-___. 
26 __._.___ 
27 _ _ _ _ _ _ _ _  
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30 ___...__ 
31 ._______ 
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+3,150 

-I 

July 21 ____...__ 
July 25 .______._ 
July 26 .____._.. 
July 27 .___..___ 

Means _______.. 
Departures _ _ _ _ _  

eal. 
-42 - 30 
+63 
+23 

-1,148 

12.66 __._._ 0.50 __..._ ._.___I _.____ ____._ ._____ ._____ _____. 15.65 
16.20 ___.__ ._____ 0.77 0.95 1.22 _ _ _ _ _ _  ____._ ._____ _ _ _ _ _ _  16. u) 
15.65 ___... 0.63 0.79 0.96~ _ _ _ _ _ _  ___._. .....- .-...- ._____ 14.10 
14.10 _.____ 0.79 0.92 ..____ _ _ _ _ _ _  _.____ _ _ _ _ _ _  ._____ _ _ _ _ _ _  15.11 
._____ _..___ 0.63 0.80 0.97'(1.19) (1.00) (0.82) (0.70) (0.56) ~ ._.__ 
_____. ....__ -0.15 -0.09 -0.11 -0.14 -0.061-0.06 -0.M -0.11 ._.___ 

cal. 
-49 

-166 
4-13 
+30 

-1,832 

San Diego. Calif. Computed hy Pan method _______._..__.______---.-----..---- 
La Jolla, Calif. Computed by Pan  mothod .___________________-----.--.-- _ _  _ _ _ _  

cal. - 103 
-39 
+95 
-51 

-819 

R G Z  
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eal. 
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-34 
-3,5 

-3,899 

RECORDS OF THE TOTAL SOLAR RADIATION (DIRECT+ 
DIFFUSE), RECEIVED ON A HORIZONTAL SURFACE IN 
SOUTHERN CALIFORNIA 

In  a recent letter Mr. Burt Richardson transmits the 
solar radiation values given in Tables 1 and 1 b. Those 
given in Table 1, were obt,ained from aut,oniat,ic. records 

By H. H. KIYBALL 
' 

made by a Weather Bureau type of thermoelectric pyrhe- 
liometer recording on an Engelhard microammeter, 
type S-1. Those given in Table 1 b  were computed by 
Richardson from tho rates of evaporation measured in a 
pan by a method described in a paper by himself and 
Carol Montgomery jointly.' 

These records of the total solar radiation (direct+ 
diffuse), received on a horizontal surface are of special 
interest. They are the first measurements of the kind 
received from southern California, and they afford an 
opportunity to compare computed wit'h measured results. 

The recording pyrheliometer is now in continuous 
operation a t  La Jolla, and Mr. Richardson has kindly 
agreed tro furnish weekly averages each month for pub- 
lication in the MONTHLY WEATHER REVIEW in Table 2 
under Solar Observations. 

The pyrheliometer is installed on the top of an elevated 
water tank, w-here it has free exposure to sun and sky 
except for hills to the east which cut off the early morning 
rays of the sun when the sky is free from cloud and fog. 
EPAy morning fogs are frequent a t  certain seasons of 

.a the year. -4 

TABLE I..-Daily totals of solar radiation (direct + diffuse), received 
on a horizontal surface at Scripps Institution of Oceanography, La 
Jolla (San  Diego), Calif. Lat.  32.87' N . ,  long. 117.26' W. 
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M O N T H L Y  MEANS FOR PASADENA. CALIF., LAT. 34' 15' N.. LONQ. 
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Area 

Spot Group 

POSITIONS AND AREAS OF SUN SPOTS-Continued 

Total 
area 
for 

zi 
Eastern 
standard 

civil 
time 

Date 

numbers 
Relative July, 

July 27 (Naval Observa- 1 tOm49 
tory). 

f.:: JU~,,, l g ~  :,ki't' 

July 28 (Naval Observa- 
tory). 

July 29 (Naval Observa- 
r0l.Y). 

10 46 

10 50 

Mean daily area for July. - - - - - _ _  .-. t- 

.ruly 30 (Naval Observa- 
WY). 

July 31 (Naval Observa- 
tory). 

Heliographic 

10 46 

10 46 

Diff. Longi- 
long. i tude 

-37.0 
-30.0 
-4.5 

+10.0 
+16.0 
+36.0 
+50.0 

340.8 
347.8 
13.3 
27.8 
33.8 
53.8 
67.8 

-75.5 
-30.0 
-23.0 
+%.O 
4-50.0 
+63.0 

- 
Lati- 
tude 

539.1 
334.6 
341.6 
33.6 
54.6 
67.6 -- 

0 

-22 0 
-12 5 
+e. 5 

-12.5 
-12.0 
4-6.5 

+Q. 5 
-21.0 
-10.5 
+7. 5 

+e. 0 
+21.0 
-8.0 
+3.0 

i-30.0 -m. 5 
-10.5 
+7.0 

-3. 5 
-8.0 

+2l. 6 
-20.5 
-10.5 
+7.5 - 

_ _ _ _ _ _  

I I I I , I  

i 3  
72 
71 
il 

55 
60 
45 
..- 

tn 

+I11 gi --: +9 
+4 59 - 5  
+5 57 -R 
-1 56 -io 
-1 54 -10 

+IO 52 -7 
+4 33 -17 

...___ 36 -17 

73 
78 
72 ;; 
73 
i5  
M 

.__. 

.~~~ ~ 

67 7_ - - - - - - - -  
S _ _ _ _ _ _ _ _ _ I  73 11 18 _ _ _ _ _ _ _ _  1 70 I 28 _ _ _ _ _ _ _ _  1 158 
9 _ _ _ _ _ _ _ _ _  M P 5 7  19 _ _ _ _ _ _ _ _  73 29 _ _ _ _ _ _ _ _  4 45 
10 _ _ _ _ _ _ _ _  473 20 _ _ _ _ _ _ _ _  I73  30 _ _ _ _ _ _ _ _  E243 

79 17 _ _ _ _ _ _ _ _  470 1 27 _ _ _ _ _ _ _ _  

- -  

1 11 31 _ _ _ _ _ _ _ _ I  a 60 

Mean (31 days) =70.1. 

-10' &3 

-1: 73 
-9 81 

- - I  fa 
-4  52 
-2  4; 
0 42 
3 - . - . . .  - 

I=Passage of an average-sized group through the central meridian. 
l=New formation of a large or average-sieed center of activity: E, on the eastern part 

of the sun's disk: W. on the western Dart: M. in the central zone. 

+8 
+4 
+6 
+I 
-7 

-11 
-15 

.____. 

1=Entranca of a large or average-sized center of activity on the east limb. 
a =  Passage of a large group through the central meridian. 

59 
51 
51 
51 
51 
51 
47 
.-- 

AEROLOGICAL OBSERVATIONS 
By RICHMOND T. ZOCR 

- 

Free-air temperatures were below normal a t  all levels 
at Broken Arrow and Due West and above normal at  
Ellendale and Washington. (See Table 1.) The inverse 
relationshi found between the temperature and relative 

Free-air vapor pressure departures were variable and 
of small magnitude. This fach is self-explanatory on 
account of the inverse relation of the te.mpernture and 
humidity departures. In  agree,ment, with the small vapor 
pressure departures, the total precipitat,ion for the month 
was close to the normal at  these stations, exepting 
Washington, where it was considerably below norma.1. 

In  the lower levels the resultant winds were southerly 
over practically the entire c.ountry. At the 3,000-meter 
level the resultant winds were easterly in the ext,reme 
Southern States and we.sterly over t,he re.mainder of the 
country. Above the 3,000-nietmer level they remained 
easterly in the extreme South but changed to nort,k- 
westerly in the northenst,ern part of the count,ry a.nd to  
southwesterly on the Pacific coast. 

The number of ohservat,ions made (see Table 3) in- 
cludes 4 capt8ive balloon and 10 limited-height sounding 
balloon flight,s. These types of observat>ions will proba- 
bly be increasingly used. 

humidity B eprtrtures is exceptionally &king. 

+2 
+6 
+5 
+a 
4-6 
+3 
-. . - 

TABLE 1 .-Free47 temperatures, relative humidities, and vapor pres- 
8i~res  during July,  1929 

T E M P E R A T U R E  ("C.) 
- 

I I I I I I Rachinr-  

. - - 

Broken Ar- Due Wmt. Ellendale, Oroesbeck, Royal Cen- ton, D E .  I row ( I k l ~ .  1 S. C. 1 N. Dak 1 Tex I ter, Ind 1 ( N i k  
1233 heters)  (217 mc te r s ) l (~4  meters) (141 meters) (225 meters)\ station) (7 

iT1eltrr 
S rface 

1 ,ooo... . . 
1,500.. . . . 
2. ooo... .. 
2,500.. . -. 
3.000.. . -. 
4. ooo... . . . 
5, ooo... .. - 

d.... :: 

Surface.. 72 +3' 
500...... 71 

1,5 OO..... 68 
2. ooo..... 62 +3 
2. 500...-. 68 
3, 000..... 62 
4, ooo... -. _ _ _ _  -. .--... 
5,000 _..__ .-.... .____. -. 

VAPOR PRESSURE (mb.) 

24.62 +O. 59 
21.74 +o. 79 
18.08 +l. os 
14.43 +O. 59 
11.07 +0.11 +o. 60 

I. 17 -0.01 9.40 
_____. ~ _.--. 

25.00-0.15 
20.46 +O. 08 
16. !3 -0.95 
14. t4 +0.37 
12.01 +o. 29 
$08 -0.2s 
r.39 -0.17 
I 1 3  -0.68 

16.13 -0.98 
15.68 -0.86 
12.15 -0.69 
9.98 -0.31 
8.27 -0.01 
6.48 -0.23 
5.46 +O. 06 
3.73+0.0?. 

I 
26. 57 +o. 94 
23.!4+1.46 
18.,6+1.75 
13.44 -0.05 
9.57 -1.40 
7.41 -1.62 
5. 62 -1.99 

. . - - - - - 

21. 
18. 
15. 
12. 
9. 
6. 
5. 
2. 

23.52 +O. 52 
18.06+0.17 14 68 4-0.15 

9.92 -0. 21 
7.83 -0.30 
6.15 -0.08 

11.91;-0.29 

2.28 -1. !l 


